Intermolecular forces that result from adsorption of biomolecules can bend a micromachined cantilever and enable the detection of nucleic acids and proteins without any prior labeling of target molecules. Often, the cantilever deflection is detected using the optical lever method, i.e., by focusing a laser beam at the tip of the cantilever and measuring the changes in position of the reflected beam. Researchers have also shown that, by using the optical lever method to separately measure the bending of two identical cantilevers, the reliability of the signal resulting from the molecular binding reaction is improved by monitoring the relative or differential bending. [1] We developed an interferometric sensor that inherently measures the differential bending between two adjacent cantilevers, thereby eliminating the need for two separate optical setups and alignment steps. The two cantilevers constitute a sensor-reference pair, whereby only the sensing surface is functionalized with receptors that are specific to the ligand to be detected (Figure 1 ). The two cantilevers have closely matched responses to background disturbances. Hence, disturbance-induced nonspecific deflections are suppressed upstream, i.e., before the optical signal is measured. We have previously shown that in air, the resolution of the interferometric cantilever-based sensor at high frequencies (40-1000 Hz) is limited by its sub-angstrom thermomechanical noise (~0.2 ÅRMS). However, at lower frequencies, the sensor exhibits a flicker or 1/f-type behavior, which yields noise levels that are much higher (~10 ÅRMS) than the thermomechanical noise. For biological applications of cantilever-based sensors, it is the low-frequency behavior in liquid that governs the detection limit. We have measured the low-frequency behavior of the sensor in liquid and demonstrated that it can be improved by differential detection (Figure 2) [2]. Absolute response (triangle) of a single cantilever to pH changes is significantly reduced by the differential detection (circle). Differential response was intentionally plotted with a DC offset for clarity.
